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/t^:^i>S^7>^-^7Af3^tLT0. 5-4. Q^)Vm 

3 ] ffiiT >^=.7Mmk(Dm'S7 >^-t« 

. U ^JBffiX « 7 U ±S^Rt&co L-7X/1^^>g? 
^^li*tC*fUT. 5 0 0 p pmi^T^;^i:a^TJK7> 
^-7^e^fT^C:<h*itfa<i:*r^f»*3Sl *;'c:ti2ia 
i£cDL -7Xyt^^>^(7D7;U:^ U^JS:SXti7;U;^ U 

W^S 1 - 3 CDl.i-rn3&^ 1 JglB®<DL - 7xn^^>^ 

•^7 A o ^ I i m*^ ± D n -5 t if* Si i: -r -5 » 

{-^ffl $ 1+ -5 d t ^ ItSi t r S N - gJfeT X /t 7 ^ >®EX 

•r 7 tBm<^s!jt?*. 
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-^tlS ^ S « figs * *T * fb^i^ . 

3) ^i-^-t^lC HliM.±cDX7t?+>'»^Wr^.{k^4^. 

4) ^i-^(^{w75 /«*i{-J-J!KlSJ6t" -5Clt05T^-5 1 IB 

7) 7;i'xt H«i:7x/-;Hii^#>«3ia*--&^5-a-*^?. 

g?. vu-'r>iE> y-^Jim.. *;i'A7;Pxt Kiv7> 
4^ -9— ;p i 5g {MJ wffl * ^ t> -a- e jI If n -5 1) w T s> 

2. C t S:iHpgi[<i:-r-5»*JS 7 ~ 9 OliTn*> 1 

20 Milffi. 

>^A5'f h'T2&-5)C:t€r#gii:t-.2)«^:^7. 8i3J; 
H- 1 1 ©ii-rti*> 1 «IB«©S4it)4 

30 s;it*!|#gS:fr'i)W*3S7Xtt8tB«co»ig?i. 

14] ^«*«^-SiJ*V\a^g!xx7";i/-cab 

Sit Sr^at-r-sw*^ 7 . 8 Rt; i a ©o^-rn*^ i 

[0 0 0 1 ] 
[0 0 0 2] 

4^;Ht:tCJ:i9f#?,n-57 5y 4?U;^j;P3j^>^li. #S'^ 

5 ^ >^ CD N - 7 v-JWt: J: t) # SmUgW^ 7 5 
50 H^AflclCS^-r-SV-f ;P KttCiigVi^ESttSiJiLTffl 
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^:Lt\t<£>^'V$>^o Sfc> Z.(Dt^. 7>^nTt)m 

[0 0 0 3] z.(Dtc^. y'7)vmt^i^'L-rxn'7^> 
-e, mn. sjE£:;^^ifechLT#^n'5L-7xyt^^> 

S'J*fiKi^^:L.T;t«<0M«^CD7>^::i'i^AJtt7!^^* 
^r^C:^, M^C0igl.iL-7X/^-^4^>g^<^#^tC 20 
fi, a«fP#<^L-7;^/^^^>KcOPX7!^^;t^(.iC:^^ 

[0 0 0 4] 

< S[ifi-r^:*ffiS:a#t-r ^ d <h fe^o 

[0 0 0 5] 30 
[iiSS:ii¥Si-r^rci^>co^S] ±IBISS 
^^^T'Sfci^fC, L-7X/N'^^>^<7)^^S;STff 
fcL-7X/\"^^>®[7>^-'^A:8l:6>e>, SlffiSf^^ 

^^L -7X/1^4^>S!(7)7;i/:^ U ^S4gXii7;U;^ U 
^ ^ L - 7 X /X ^ ^ >m 7 > ^: ^ A j£ 

*»JK^*S^{l:7;^*U<t^*^<&Jg'&Lfc?^, 

mtKft^\zmm'^mrj:L-7x/'(^^>wt<D7Jvttv^ 40 

{Cci;0ffiMtcN-eM7X/l^4=>S^^t#6n'5C^^ 

[0 0 0 6] 'tu.ty^. ^^m<D^m\^. >'v;i^K^* 
7x/^)\^^-'\£^'^m'r^^^m^m^^xmm&}t^i^T 

mit7)ltiOit^mt^M^L. :k^^XSfl7>'e:=.7m 

m-r^ciz <&4ta <i: r -5 l - 7 x / n- 4^ >s^co 7 u 50 
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* M ^^isRS^ ffl ^ it ^ d i: ^ <h f ^ 

N-m^77s/^^^>m<Dmmmzwr^. 

[0 0 0 7] 

JSi7KS^{t:7;i^:^'J<k^^fe^*g^L'. :k^^X7>^:^ 

7^e'r-5**i#as[i-r^o *^Hj{::fflii^nsL-7 

X/1^^>K7>^::::r>A7KSJlS«> 7'7;P^7>^:- 
'J' A tK^SS 7 X A ;i/ — t: * S I i td: 7 X A ;U — t? & 

[0 0 0 8] ±%Enm:&mhi.x\i. 'j^^x&o. 
^ izmcxn t^nmi^. ^{zm^^^^<DX}(tu\^K 

7X/i;i/5^-t:ffite^^-r'5SS4#l<hL'Tti. :7V;i/gg 
^ 7 >^ri 7 e> L - 7 X/t^ ^ ^ L -5 ^ hI;^ 

^X/Mn^'r'^} Oh. ' Vynhs (Brevibacte 
rium flavum)MJ-233(FERM B 
P - 1 4 9 7) ) , I^M J - 233-AB-41 (FE 
RM BP- 1 4 9 8) , yue/\*i^-7^U'i7A • 7>^ 
r:7y^-X ATCC 6 8 7 2. X>'xUt:7-=]U 
(Escherichia coli)ATCC113 

0 3. iwi ATcc 2 7 3 2 5^<^0tj^-r^;ich7:?^^aa* 

-So 

[0 0 0 9] M^^fflV^^S'&tCfi. :^*Lfc&M^ 

u >KS«?i£^ojg®s£ (pH7) m^xw^ 

ffifi£c^)«l*ttO. OSM-O. 2U.UWimm\Zf^^^^ 

#:-^ffi«^«S[5?^«»*7^^7ij;i.7 5 K^ry-^-. 7;b^>g^ 
^ cOffli ffl (/ i T H b L. fc H ^{hft ^ ^> ffl i/ ^ -5 ^ t> 

0, ±l2jli®JK4'tCTriton X-100, Tween20^cZ)^Saf£ 
14?f!l«:0.01-'0.2aa%^J!JDL;fc«?*T, 15-'40*COia 
10-120^J'M^*^^fflS-r 

[0 0 10] ±fB»*jS/S{::*3it^ pH«, il^. 7. 
5-1 0;!^^iFfSL<, RiSSJSfri. 
fT^tft^n-SfiS^il^L, MS, 10-8 or, Jf^L 

<js 2 0-6 ot:TS>^o pH^iiS-r^otc:ffli<>^>n 

^7;i^*U^Jti> L -7X/N-^4^>^(0i^)^Tfe'S>7> 
^-77!^^Sfe»SH/i;5^^\ 7>^-7(C*fbT 1 oas 

%iL^TTS)nti, i^mvc-rv')^!^. i^^m^cti^y^i^^ 
^^m\.x^f^Wim.\i^o 
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[0 0 1 1} K^^mm^(D7>'E=i7<of£mm\t. mm 

-r'57>^^TC0^:>ll/Jt<hLT 1 . 0 3 . OCOmmX* 
$>0. »*U<(±, 2. 0-2. STfe-So ^;Ht?&^/h 

§0 a^tz7X/^;i/^^-irC0MiipH<i:$n'5pH7. 

7&^. 2. 1-2. SgJSiiP^cO 2. Ockt9:^#</cJ:^o 
[0 0 12] »^RiST#^>n'5)RJS?gtiL 10 

-SjSi^. c:c^^^Sti2 g/l«T, Sf*b<^ilg/1 
[0 0 13] »S«aSTt#e>n'5L-7X/1^^>Sg7 

>^=-o/^7Kmmco^m. \tm^(Dmmw}^mt. mm 20 

a ^ ^ T ^ * -2) t> <^ T # I c (E ^ S n ^ o T (/ i o 

50-800g/l <DmmX& 0 , L. < tt. 10 0 

-5 0 0 g/ 1 T-$)^o ^tST^^^ffi-r^-S^, :km(D7Km 

[0 0 14] mmRjt^<oKf^^i^i^^i.x\t. m&^ti^ 

[0 0 15] mmK}t^mTmo:>K}iBm\t. nmiz^om 
iti^i^mi^rz'ik. :kj:m\zm^ti^. iis, ^mm^m 
^L^^mm^m^^xmi^^^m^^o :^^m\zm^^^n^ 
7i(.mit7JutfOit^^^L'X\:x. Ti^mit-rh^j^jx. tk 
wtittJVOAs 7Kmitv^^A^(D7)u:^^)^m(D7i<.m 

Am<D7)\^:fjv±m^m<o^wtit^^:^^m\f^ti. 4o 

[0 0 16] 7i(.mi\:.7ji^ti'jit^m(Dmmm\t. mn. 
mmKit^m\z^^n^i^-77s/^y^>wt7y^zzoj^ 

\znV'tJ\^ithl.XO. 5-4. 0X$>^o ifSL< 
:;*:Xg-eiEliR$tx^'7>^::::7»7;?^+^T/j:<ii^i^r 

^jimm tu^u \^^\tii^ 0 , mmmzm b> ti l - 7 

?Sfl£*lcS^7>^:::i7^ft;i>^ii5<. 4^ U~ hSU^coiS 50 
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\z0^L<u.<. ^rcm'^}&<D7Ji^tf^j\thM<uom 

[0 0 1 7] att7>^-7^@f^07Ktti«<*:c7)pHti, 

±fB7Kffi^ft7;u* u it^m<Dmtus^z^ 0 otm^n^ 

Jf*L<t^. PH7-1 lX$>^o mwt^Wif^Itt 

t<\zmm^n^h(DXiitu^^t)K mmKis^ik(Dmi^t 
Lx^^^u<mmx^n{:£.k^^o miu:^m\t. w\zm 

^7Kmm$>^^^\tx^o-tLx^mL^\.mmtLx 
mni^xhmt:>u^^o ssjbDoj*f^:&fefi. mmm'^xh 
/"^y^-mi^xi^mt^u^K mw(Dxt^m.^m\zmi]uL 
Tfecti/^b. ^-(>^^zy>ifm(Dm&tji&'^mmxh 

[0 0 18] :^mm(D:^mz:fi\^^xftt.^mj:mxmtcR 

^z,t\z^o. mnmzL-77./^y^>m7JutfO^ 

mm.x\t7)uti u ±m^mm.yi<^mmt^^ z hi)^x:& 

-So mmi^i^X\t7.hOy\f>ifmilF (&IT> 7>^- 
7^*Sf^t<^^'5::<^:7i?^**^) '^JETTfcMJETT 
t>cfc<. ^iSJKOSftfri. 3 0-1 0 Ot:<7)tefflT, 

^L<^i. 4 ox:xnt^oztf)^x^^o {&^MlT 

X7 >'E:z,7m^m'^^m^oi^Z\t. U&m^MibU< 

x\tuib-rmi'^±(Dmmf)^±^<u^o --^j. kmtt 

mm.^(Dm^')^it^m<(Dx»^\^<u^K 
[0 0 19] z.(Dm'^(Dm^m<DmLmt,. #f;:s^^n 

5-8 or, i^SL<«. 1 0-5 Ot:^^^fflT^^o 
a^rslti, iSlSSStCci:^;^!^ M^. 0. 0 1-m 

p«i, »sL<fri. 0. 02-0. snm<Dmm^K^M\t 
n^. 7>'E-7m'smmt. ^^^xt^mm^xh^ 
\zmm^n^^(Dx\tfj.\^^t)^. ^^mm^xmm'^mumm 

[0 0 2 0] *^0J{C:;5aiC*5tj''5 7>^-7|^^3£S 

i:LT«, -'iSimMt^:r.mxm\^^^n^y'yyi^o.m 

ot^W^m(D^t&X7>=^:^7^W^\.X^^\^^. 7> 

=^zL7m^^^xm%ti\^x^m^ti^(D\%. 7>^- 

tVxmU'ttl\t. 7>t-77K>&^t#^>n^p C<0#b 
n^7>^::i77kc07ggti, 7 >^-7I^^J*f^CDffl 

[0 0 2 1] *Xgc^)7>^^7|^*^f^T^mchbT 
^mV. ?&S)«^TlHllR^n/!:7>^r-77Ktl, 7X/t 

^ ^ >^ 7 > ^ - r> Kig H Jfs U T 

ffl-r-SCdiX^iT^^o mm.\Z%^n^B,m^(D7 >'E:z. 
7^m\t. 7>^:-7|^*}Sf^C0rMffi, J;^>'^M 
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^>wti^nmm\zMLx i o o o p pmtAT. 

«5 0 0 p pmlJtT, HJcSf * L< ti3 0 0 p pmttT 
[0 0 2 2] ±tmi^^(D7iC^mi^^(DL-TX/\^^ 

<t :fego}K ^ a ^ <h <t 0 y □ ir X ST^f iJtS tJciJi 

«^^£^^*#-r'5fe<^)*^u. :ft#:»(ctt7;u=*^;i/ 

[0 0 2 4] *^Bjt-4Bv^T, N-mi^y7./'^^^>m 
<hti> 7XA-^^>s^<^7^ y*±fc7;u^;ps> 7'> 

^ 7 ;u n 4^ i> ;^ ;U - ^ A ^ tiT ^ ^ 
[0 0 2 5] TJU^Mmi^LXItt. 7X/^'^^>®^C0 

^^nu^^t)^. N-7;u^;Hb7x/i^4^>S!Sr*u- 

hmtLxm^^^m-^^zit. d ^^i^tc2ej[^±co/\ 

^wr-sib^^, 4) ^^p^\zT ^ >^ mti^mm^^-t ^ 



5) *;u4^-;Kb 



i^<i:ix7>ib^iK^<^m^^fci±, 6) *;U7j^:::;Hb^ 

-;Hb^1^c7)a^^^-tt:^W*L'l/io 
[0 0 2 6] 2 BtJl±(DAny >lg^<^^-r^i^fb7K3g 

ir 2->?^aax^>, 1. 2->?yD^x^>, 
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>. 1. 2 -5^i7DD>'i7D^+-y>. 1. 
^:->^D^4^-tf >, 1 -yoiE- 2 -i7nDX37>, a 

-a* -i^yu^- o-:^z^U>ua:fym7f:X^. ^\Z 
»*L<(il. 2 ->?i7pnx^^>. 1. 2-i^:fa=E 

x5'>7i?^0y^-e#'&o 

[0 0 2 7] H@«±(DADy>ll^<t lliJ&l 

[y-hm\z^mx^^'sm&^^tsit^m\z:f^^^x. ^ 
^o^^\z^ u— h&iz^mx^ ^-smmt UTttx h 

u;us : 7^ ; 7;i/a4^>'*;U>J<-;ua (xxy^ 
M ; 5Jn;|/^;us (7;i''7='b K) : T-t^-Jl^m ; 
7tNx;i/7^ K»/.i:f;^)^«^J*-e#^o Mi^mz{t^aam 

20 -i^DPyP tf:^>g^. 2 -^PP-yP t::^>K. 1- 

:/p^:/pe:t>K. 2 -yp^::^p tf:^>ffi!. i^op 

i^ppx^^y-;!., yp^x^y — 

1. 3 -i^i^^pp- 2 -h: KP:*^'>yp/t>. 2- 

i^pptru>?>, 2 -ii7 ppy^;i/hf U >^>. 4. 5- 

ppx^>X;UJJ^>ffi^. 3-^PP-2-fc KP^^v-y 

p/^>;^;U3}^>S^, i7ppyp t::txh u;u, ^^/ppt" 
L<\^i7uamm. 1, 3 -v^pp- 2 - h KP=^^>- 

mi^^^i^- hm^z^m-t^m-^ittmnowtMyi^^^m^ 
7)vt} u my^i^m^m^^^ z. tii^m^. 7)vti u jijd*^ 
^<o^'&icfi^ijD$nfc7;i/:^ u 0 7;i/+;Mbx@ 

<h |W1P# icIISS-r ^ C t> pltST ^ o 
[0 0 2 8] ^^]H\Zim&s±<DX.if.^z^^^:^'t^^ 

<DtL.x\t.. M,w^mz\^x.'f-uy^^i^\^. yptfu> 

1, 2 -X7R=*^Sy7'Pe:^>g!, 2, 3 -X/J^^^S^PA 

^S^;:ct*o|gJteM&c;^5?*iScox7}^4^v{b^ti;&tt?ij^ 
40 €r^o ^^n\zT^jmi)mmKtt:>^'t^zLta)X^^i 

t^{b^^»S(CcJ;0SSfw4^l/-httWfi6St'^tftT#S 

m\:^^mz^y)^m\z^\^- httWAES^c^tftr^^ 

g^, -^u-OK. -^uoK^ry ;^^;uxx'7^>iu, :7v 

7^u;i^7^K. y^^u;u7^ 

K, 7^Pl/-f>, ;<^7/7PU^>, fx;UXJU7j>> 

g^. 7i^ U PX h U;W7'cf:i:75'?0tJ^T^, **tlJf^L<t^ 

50 •7U-i'>s^;fecfcu^-7U-r >se^y ^5=-;uxx5^;u7i^^esj^ 
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[0 0 2 9] T^yit^f^^tlJl:^^:i^Mt^^tiy7> 

L.t^ilf)m7f^X^^o x7>il:^%ch7;Uxt: KS^OK 10 

[0 0 3 0] 7^yfb^4^i::^;i/7j^::i;Hb^^^**ik 
»J 0#ffiT JCSIC S li- -5 C ^: «fi7c65 7 ;Mb <h L T 

yu^4^'>;uK. i7DD7-t h7;pT't h\ i7 

□ □7-fe h7;i/T't: H>^;<^;U7izd7— ;i/;S:^:7i>^«?iJ*T 
^rh>S^LT«7-feh>, 7-fe h7xy >^;(^«fi«J 
^X^^o Z.(Dot>. ^U-hm^hr\t. 7;i/5'hF 20 

^ -fr «^ friii^ t^i^ - * ;t frt — COM^ ^ ffi ^ -5 o 

HFmi^. iJ^'^A7;U^-'i7A/\-f H'^-f HC0J;'5& 

[0 0 3 1] 7^/<k^#?<i:7;i/xt: K^S:7xy-JP 
{k'&#JtiS;C^fii-^^7;U+;HkKiSt^-T hJ^JcE^ 30 

A7;U5'tH. 7ir h7;i/^t: H7^ct^:;^>^C^J*T^. y x. 
co^frtc-:::)i/^Tfi, S^c07;i/4^;Ht:SiJicoi.iTS£5fc;&^ 

<hLT 1-5 0ffia%. Sf *U<fr^5'-2 OfiS%;O^0iJ 

fiS<hLTti, -2 0'C-2 0 0t:, JfSL<liO'C- 
1 5 Ot:7J>^e*l*T#^o S]S;!^^iSr^^<^:S3|s^7X/t^ 

mi^±if^i-<^^^^o 7 )u^Mtm<Dmit\t^i^zmm\t 

0. 1 - 1 0 , iff t^O. 2-2X$>^o 

[0 0 3 2] 7J\^^Mtm<D'-'^^:LXyKm^mvm^ 50 
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{zmu&Tx^m^^ z, t hx^^o Kft^(Dmn\zw^^ 

xmu'r^:i^ih^^x$>^o 7)i^Mtni<omm\z^ 

'::>xiit^ttfu^m^n^rzi5b\zvH^^^m.m^zmt^-r 
^z.tt)^^^x&^m^^^nx:tdo. zorzub^zm^^ 
m&'^siit^<^mn\zf;t^cxmi}U'r^ z t h^^x$)^o 

[0 0 3 3] *fcSi£*iEji'r^fc«)t::t¥**^b^en 

x\^^^m^(D^m^miiU't^z,th^^x$>^o mmt 
^ 4as7 >=Ez^^ i^<D^itm^Mimmmt}uT^ 

mx&^o 

[0 0 3 4] 7i^Mmiiil'X\t. 77>J^y^>Wt(D7 

^ y mh^jtsLo ^m'^^-t^'b(Dx$>nif-£. ^\zm^ 

f)m^.x^^o &mmsf5mti)i7^^>mtLx\t. 

/vv^^y)vm^ 7sy'7^)ymm^mmmi)^^^i^n 

zn^\t. ^n^^nmnxm^^^nxhM^v. ^ 
n^o^m-^^^m^^x^^i^^o 
[0 0 3 5] ^fz. ^mmmmtDit^ym^m^^^m-^ 

{Ziit. mm^LX. DCC iViy^u^^i/)Vti)V^-i/ 

K 2 ^j^^ e t# ^ #f & •:> T <t m 

[0 0 3 6] ±tE7i^Mtm(Do^. XHM^JiA^^^ 

;u^n^-fH. a;1/^ h-r;i^^ :^'7^7n-f;i/ 

J!fi»i7n^^K, 4^)!gig)WKi:7n^^ K^coS^HiJteK 
^D^< \^U^^m^X^. mz^^L<\ty^a^ )l 

[0 0 3 7] 7zyMtRfB<D^f^\Z^\^^X\t. ^^<D7 
Jt^tLX^^nX:}5D. ^»0iJ(hLT^i#M¥5 - 4 9 

n^7x/^^^>^igi§?Kiw7-fe F >m(om7i^itmu^ 
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4*^I^P#t3flgTLTpH^ 1 0. 5-i4»::«"^. -1 

aL(0iftS<hLTl-9 0%, ffSL<tt2 0-5 0 

it^iK4'Oyx>'1^4^>SiS^::*^b 0. 6;&^bl. 1 10 

[0 0 3 8] 7;i/3 + 5>;^;i^4">-;HbSiJ<hLT«7X/1 
^ ^ >KOffiSS i: L T 7 ^ y S i: SJeS L -5 S S ^ 

)U^h^z^ti)l-^^:^)l^u^-i l- + v^>>^JI/ 20 

[0 0 3 9] Y iyti )l'^-:i:.MtK}t-<D^mz'::>i^^ 

fiSI|gt<b^»i^lS 2 2#2 3 OH ki\m. 1 9 9 2^) 

[0 0 4 0] cn'b0mmmt\zm^^BLjt^mm\t^i;i^ 30 

«K«fli:<tS*E«SJSB#rBli:at)e.T, 0 . 1-10 0 

M^OOC 



M200C 



X 



( 7 ) 1 0-3 3 7 1 9 5 
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[0 0 4 1] ±fSIS«#:<bS*5T#bn-5N-atfeL- 

t i T ffl t ^ ^) tl T I. i -5 ^ * ^ 0ij ^ t" -5 C t T ^ -5. . 
[0 0 4 2] )ffiBi«)}g1?#S:&ffiiLTttKS*»DLS 

TX/t? ^ >SE<^>Ms^J^7<cB^Si£r#AT-5 C t fC J; 
t-'5Ci:*iT-^^. JPA^Ki LTtttfig?. mkUii<n 

®3g^n-2)N-Sife7X/t7^>gSiiLT«, TIB-JiS 
5S; (I) , (II) . (Ill) *3J;yC (IV) T'S^nSfk 

[0 0 4 3] 

[fki] 
COOM3 



N-W-N 
H H 

( I ) 



COOM4 



I 



COOM 



1 



N 
I 

H 
(10 



COOM 



COOM 



1 



R2 



N 

L2 



C00M2 



(HI) 



O ^COOMs 

X JL 

R3''^N' COOMfi 
H 



(IV) 
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[0 0 4 4] ±IB-jK^ (I) 4^, Wltt7>IU4^U> 
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-CO-, Xf±— N (Rw) — ^rSTa RwtiTK^l^^ 

hS ; jays ; tru>^;us. e^>^;us, -r^^^^u 
JUS, ^-Tyjjus, =iryu;us, u jus^c^-^ 

StftS- (Wl-Z) „-W2O*#:0iJ$£iTJCS^ 

[0 0 4 5] 
[ft 2] 



— CHjCH: 



OH 

I 

•CH2CHCHJ 



— CH2CH2CH: 



— CH2CH2CH2CHJ 



CH3 
— CHCHf— 



CH3 
I 

— CHCH- 
I 

CH3 



— CH2CH2OCH2CH2 — — CH2CH2SCH2CH3 



CO2H 



O 

II 



— CH2CH2NCH2CH2 — — CCH2- 






HN^N 




[0 0 4 6] ±IB-ift^ (II) (III) 4". RiRlf 

» ; : 7^yS : tf U>?;US, 

_CH2 — CH2CH2 — — CHzCHzCHz 



;U::^U>Si:bTt^^^^l'-6(^t>(^:^W*blio 7 

iff*L<«^^u>ax«x^u>ST»^o 

[0 0 4 7] 
[{b3] 



'^CH2CH2CH2CH; 



— CH2CH20CH2CHf 



CH2CH2OCH2CH2OCH2CH2 



CH3 

•CH- 



CO2H 
I 

—CHCHf 



CH3 
C— 
CHa 



CHa 
—CHCHf 



CH2OH 
—CHCHf 



[0 0 4 8] ±tB— flSiC (IV) R3tt*^|g^, ^ 

6-20 oz;u+;i/S*^ctt^Si!c 6 ~ 2 0 <^T;i' 



OH 

I 

■CHCHf 



OH 
I 

•CH2CHCH; 






CH2- 



3:*-v»S'^-r. — fiSliC (I) ~ (IV) t*5ViT. Ml 50 ti}V-y^h,. tf^-'i^'O h>UE<DT )Vti^i± 
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15 16 

[0 0 4 9] 



C-1 c-2 

C-3 



^COzH ^COzH ^COjH ^COzH 

HOjC-^N^COzH "^^^^^N^OjH HOzC^N'^COaH HOzC^N-^COzH 

H H «• M 

C-4 c-« c-a C-7 

HOaC^ ^COjH HQzCwO^* ^COjH HOjC f^^°2" 

HO^-^N^COjH ^N'^COaH HOzC^N-^COjH 

0« Q_Q C-10 

^C02H ^COaH ^COjH ^COjH 

HOaC-^N-^COjH HOjC''^N''^X)aH HOaC'Kr^COjH "^^-^^N-^COaH 

HOaC-^ HOjC-^ HOjC-^ HOaC^ 

C-lt c-1 2 C-1 3 

r^^^ ^CO,H . CO.H 

C-16 C-16 C-17 C-18 

"^'^'lid^') HCS-^N-^COaM H.O^'--N'^CO.H „^^^^X^^ 

..^ / OH " H 



H0-< HzOjP' 
SO3H 

C-20 C-21 



C-22 



C-19 



CO2H 



HO 



CO2H 

V 

C-23 OH 




C-24 

[0 0 5 0] lit 5] 



« 



17 

O ^ 
IH1 



COOH 



COOH 



( 10 ) 



H3C 



O 

A 



COOH 



N 
H 

D-2 



COOH 



H 
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COOH 



COOH 



0-3 



C11H23 



XX 



COOH 



N 
H 

D-4 



COOH C13H27 



O 

A 



N 
H 

D-5 



COOH 



COOH 



O 

O-^N 
H 

D-6 



COOH 



COOH 



o 



COOH 



N'^COOH 
H 



D-7 




COOH 



COOH 



COOH 



CH3O 



O j^' 
ff^'^V^O'^ N ^COOH 



D-8 



[0 0 5 1 ] 7XA''5'^>e^7>^:-'?AKjfi<0i® 

(4#BB0S4 8 -3 0 6 1 7 , 
>^z:^7A) (#^884 1 -4 2 5^i^ffi) . 

m^\t^^m^mt.mmmM (us 2 9 i 4 5 5-^4> 

l^<t«C7K^?fi'1=(-?¥«Ef -SVU-OffitC^fUTO. 0 0 
lfifi%- 1 OSg%, JfSU<ti, 0. 0 12»%- 

5afi%-e*'5o sjcsss<tbT«, 5 0-2 0 0^:, 

#fSL<ti. 7 0- 1 8 ot:-(:*^c 

[0 0 5 3] Stt^bSJC^ft^RJCTfT-^i:. :7v;UK 



D-9 

— ti^^s^t-'SSi^^^ffii^^^o -^u-r >g^-<y>^^- 
t^m\Z\t. TJi^tiUdr^^T. ' ymtfVT. (A 1 c a 1 i 
genes faecal is) IF012669. |W| 
I F O 1 3 1 1 1 , 1^ I AM 1 4 7 3, 7J]/ti U 
* huy 7, (A leal igenes eutro 
phus) , z^=L—\^=Ei-7s'y)l^:t\^y±>7s (P s 
eudomonas f luorescens) ATC 
C2 3 7 2 8, > • v;Uh^:^X (Xan 

thomonas marutomonasu) ATC 

c 1 3 2 7 om^mm-r^^^ti^^ih^^o 
[0 0 5 4] c(Dt^(Dm»mmm\t. ±ib(c:ib«(^* 

m<DpHti^x\t. 7. 5-- 1 0 75«{ff *L<, R 

51^, 1 0- 1 0 or, » ^L<«2 0-8 OXZU 
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\zM't^T>'E=L7(D'^Ji^ittLX 1 . 0-3. 00^ 
fflTfeO, jff^L<ti, 2. 0-2. 61:S)^o 
[0 0 5 5] 

BJ-r-Sp t^. L-7XA^^>K (WTAS P<i:BSf2f 
^) ^m<D^^\t^:t>i^'^hi^yy4-{ZJ:0^mL 

^Z e 

[0 0 5 6] mmomm 

p^X^;;^ : 1 0 g> h> : 1 0 gv N a C 1 : 5 
g. VU'I' >^ 1 0 gS:t)^^@* : 1 0 0 Om 1 (=SJti 
y-^^TpH7. 0 fCSIM) OiSJft 1 0 Om 1 ^ 5 0 0 

m 1 ^(7)H:^:7^xnt::^aL, 12 0X:, 2 0:a^rBM 20 

mfikmLrch(D\z. Tjvtfoy^:^ t^xj^ut. ifo i 

[0 0 5 7] ^fc. ±$^t.mmo)^m l O O O m i ^ 3 
L^c^vv— :7r->^>^-{cAn. 12 or. 20^3^ 

mL. z.n^3 o'c\zx2 Amrmm^i^fzo '^^tifc^ 

mi^'^^'L-^M: (8 0 0 0 r pm. 15^. 4X:) LT 

mmi^rzmi^^. o. lu^jy^stmrnm ivH? . o 

[0 0 5 8] ( 2 ) 77./i;i/^--tfffitt^%-r'&ffiS[^ft 

4 g, (NHJ , SO4 : 1 4 g, KH, P O4 : 
0. 5g, KiHPO, :0. 5g. MgS04-7H, 
0:0. 5g, FeSO4-7HiO:20mg, MnS 
0«-nH, O:20mg. D - b':t^ > : 2 0 0 /x g . 
mM^7^> : 1 0 0 At g, S^SX+X 1 g, ti^^y 
S 1 gRti^^e* : 1 0 0 Om 1 (pH6. 6)C0^ife 
100mlS500m \^(DE,:^y^7. aJC^j^SL, 

12 or, 1 5^i^rBii«ffifiasLfc'b<^i3aiig?^5 0% 4o 

:7^A-A AB-4lMttS(FERM BP-149 
8) 3 3t:tCT2 4^PBlM^^lg^L/!:« 

[0 0 5 9] ^fz. ±fE^I^<llOJgli6l 0 0 Om 1 S:2 

mmMmm\^rz^(D\z. ±mm^iom^^2 om i tjss 

B^^5 0 %t^;n3— x7K/g?£2 0 Cm 1 ^iio^, 

^3 3^1^X2 4P#Pp^^«U;^Co ^#e)nfci&«^K^^'il^ 

^@i(8 0 0 0 rpm, 1553^, 4 1:) UT^Mb^Co 
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7X/1^=lf >K : 1 0 0 g, T>^XT : 1 8 0 
m 1 , mtt)JliyO/>. :2. 2g. Tween20: 

0. 8g (TKT^a 1 L ctr ^) ^ou^m^mzmm 

4 5t:, SS^rpl^cJr'pL. (8 0 

GOrpm, 15 43^, 4X:) LTKft^IeJiRLfc, 

[0 0 6 0] immm 1 ] 

(Al) SiSXS 
±I2##0*J (2) {CcJ;0f#fc7X/t;U5'--tffStt^Wf 
-SyUkVN'^T^U -i^A • yy/'^jU MJ-233-AB 
-41 (PERM BP- 1 4 9 8) *^t;?^(7)IS^5 
iSIK (Jfl{kfi£aM-ACV- 3 0 5 0) (CctSffiiHSiiflc 

fg^iog (mmi^^5omm%) sj^^jr (•7v;i/K 

160g;feckr/> 2 5 %7>^:X77K2 2 Om nCTkSr 
JDAT^S^ 1 0 0 Om 1 <i:L.fc7KJ§?S, pH9) t::^ 
SDbT, 4 5rT2 4»#PBlKj£;$-&fco..SlS*l7«, K 

<tc:5AS P:!j?n 7 0 g/ 1 (311feiRacD9 8 %£i 
±) , FA 1 g / 1 , 7>^:Xy 2 8 g/ 1 (NH,/ 
ASP^;i^itl. 3, pH9) T&ofc. 

[0 0 6 1] (Bi) 7Kffi^ft:7;P;^USiJcD^in 

(Al) Tf#bn;t»^SJtxSKi Lie, liS[t*t07KK{l: 

h U 'i'A^ 6 0 g (ASPJC^^LTl. 1 7fg^:;U) 

[0 0 6 2] (CI) 7>^X7^SXg 
5 0 0ml <D;tf^XM>'^xr3*«:iggB<hL;t:tf 

(©3gc=10lS) \z. (Bl) Ttft^n/^iB^JK 
6 0 Om l/PtT«i^L, CiTO^^-e^SL 
fee i§i£fi*8 0t:, ItlMM^lBTC, lt]Mffi:fcy3 8 0 
mmHg<7)^^T, SSfilt 5 , ^liEOJge^ftT 0 . 5»S 

Vmiit. ASP2 10g/l, FAlg/1, 7>^:X 
70. 0 8 g/l (NH,/ASP = 3 8 0 p pm) , 
pH 9T*-::>fco 
[0 0 6 3] C*iS0ll23 

(B2) nisfi^ji (Al) xm^titcmm&^-ikih 
\z. mn^(07mt<ti-hvoi>.^5 0 g (Aspt::*^. 

TO. 9 8f&^:;i') JIDX-T, Z-tl^mm-t ^^X^^^iZ 
[0 0 6 4] (C2) 5 0 Om 1 CO;tf ^Ag{'7^Xl3^ 

^lEg|$i:Lfc:tf^xS8^®^ (gS:=iOS) tc, (B 

2) xm^tifzmmKJt^m^. eoomiymxm^ 

1 5t:, it]lEE:^3 8 OmmHgco^f^fT, mHHiitS. 

mi&<ommmmo. smm\zxm&mi^^n^tzo t<D 

SS*, ^m.^^^<Dik^lhLmitts ASP 2 0 3 g/K 
FAlg/U 7>^:X70. 7 g/ 1 (NH,/AS 
P= 3 5 0 0 ppm) , pH7. SX$>^rz. 

[0 0 6 5] [^ig«ll 3 ) 

(A3) #%fi^J (2) (CJ; Of#yc7X/t;i.^— 

^•r^:^ut:V\*^7^u OA ' y^nh. m j - 2 3 3 - 
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AB-4 1 (PERM BP- 1 4 9 8) . *5cta'ait 
•t^TJl^tJO^'^T. • :7x*»JXX I PO - 1 2 6 6 

9^'^tstn'eri<Dm<D}i>m^mm (ji.{t:^as! - a c 
v-3 0 5 0) {Cct-sigj^Bi^sse 0 g mmi^mso 
mm%) o'os:, siJSJi^ (vuog^ 1 5 0 g^^z^s 

2 5 %7>^-77K2 2 Om 1 tC7KS:JD;tT^»& 1 0 

0 Om 1 i:Lfc*rg?S. pH9) tl^ijpLT. 3 O^CT 

7 0g/l (a^iR409 8 %eA±) , MAlg/K 
FAlg/U 7>^-7 28g/l (NH, /AS 
P^:;Uitl.-3, pH9) T&ofco 

[0 0 6 6] (83) (A3) x-m^ntzmmj^ft^mi 

[0 0 6 7] (C3) 5 0 Om 1 ^XSlT^-^Xn^^ 
lSi£gB<hbfc;W^xK^glg (lft&=10a) iz. (B 

1) T#etlfc»^JSJS?^^. 6 0 0ml/B#T«$g 20 

1 SX:. miMJ^f) 3 8 OmmHgf^^frT. miMltS. 

m&<D^@mmo. smmizxmmmi'^^n'Drz.o 

$S^. mj&'^^^O^fk^li^l^mit. AS P 2 1 5 g / K 
PAlg/l, T>^:n7 0. 07g/l (NH,/ 
ASP= 3 3 0 ppm) , pH9T*o:^Co 
[0 0 6 8] [^M0iJ4] it'^i^C-l (X^U>i^ 

^ifS^Jl (A 1) Tf#^tlfc»mKjS*K7 8m 1 (As 
pO. lmol^*)tC 3 4%7KK{t:'^-hU':7A7Ki§ 30 
SE23. 5g (NaOH 0. 2mol) S:Sn;t;t^> 
MJETT^W^nS7>^-T*ia^^, :i:fl£»;^^^8 5 g 
l3/j:5STigi^L;^Co 'i:t>^U'7hif'yy^—\,z^^ 
^i^«fTJiT>^-T«l Omg/LJ!^T-C?*ofco dco 
mm^:t-bi7U-y\Zfi^ly. 7KS:iD^T±^a^9 
5. 20g^b, >?i5^PDXi$^>2. 50g (0. 25 
mo 1) ^JjD;t/to. 1 2 O'CJCT SB^FelSiS^, iSiiffi? 
fls:^D-7h//^:7>r-5i^«f^fTofc<i:C15, Aspfefb 
?J44. 7%, X5^U>>^7^ >-N, N* 
Wt i&sT. EDDSiiBSiar^) iR*3 2. 6%, 40 

^7 2. 9 

* 1 0 Om 1 *llPX.;t^, 3 6%:figg*^J!jPUT. 
RJt^?KOpH^3. 5t::i)lliL/!:o msx:\z7^mi'. - 
B^Peme^, 1 t|Wl;^(CtfT/±lL/iJSa€:lHlJRL, HDD 
ScOigSe. 2g (j(5E*7 0. 1%. EDDS 0. 0 
1 5mo I . lHliR^9 1 . 1 %) ^nrzo #^nfcED 
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D S«ga<&?ll/*1 7 Om 1 *tl!!iffl$-a:, 3 0 
ft::hKU'^A*S?S^^iDLT> /gS?CDpH^6. 0 t3 

tzo :L<Dm^^\z3 exm^^^Wzxmtui.. pH^ 

3. 8\zmmL. -m,nmm. vrmLtzi^^^^mL. 

Jtifijg 1 0 0 %COEDD S 3. 6g (0. 012mol) 

^mtzo 

[0 0 6 9] immms:^ Kmm\zM:ittiooAo. e 
og (0. oosmoi) ^mMLtzm\ttmt&m4 tm 

«fCS^S^ff -rj/cid^. As v^itm\t4 3. 7%, 
EDDSiR^tt4 0. 2% (J^A s pM) X$>0. Mlfi 

m\t9 2. o%x$>-Drzo ±m(DKjt^m^'^m^xif^& 

6. 2g (i!5ES6 6. 0%, EDDS 0. 014mo 

1 , iHJiR^a 9. 7%) i'i^fz. 

[0 0 7 0] ^^mme'} L-^^u-iji-L-rx 
(Ai) xm^nrzmm^jt^m? smi (aspo. i 

mol^=&) \Z 3 4%7i(.mit'rhVOA7i^mm2 3, 
5g (NaOH 0. 2mol) ^m^fz^. MiETT 
^W^n'57>^:X7*|^^, ±i^mf)^4 0 Bl-ZU^^ 
TSaSLfco 'i:t>^U'^h^yy^-\Z^^^^X\t 
7>^:X7«1 Omg/LJ&(.TTfe':)feo C:O^^S:4 

-z^ay^xznizi^L. y±:h>2 5m \ ^ijuA^XKit^m 
?S:5X:\Z^&Ltzo yOci^JUi^a^^ \^ 1 8, 2g 
(83mmol). 3 4 %7KK{b:^ h U ':7A7Ki^JK 9 . 

7 5 g ^iwi^j- 1 f^mM-fxmTLrzo ^ornKft^Mm 

pHSrl 1-1 2(3^0^0 -eo«iB# 

fcflSS! S53$«#: i7 n V h 4^ ^ :7 >f - T 5^ tfr b <h d 
^, , N-^'i7D^;i/-L-7X/'^^^>Ko^^S« 

2 3. 4 g (iR*9 0%) ilco^Jg^tw, N- 

tVX6mm%iZU^^O\Z7icX^$iVs CLZLIZION 
ffiEg^S:pH5. 8tz;tj:ScJ:5tc^J[jDLZro tfrmUfc^Sa 

K^:y:^hu»?AiS?i;^2 4. 4 g^#e>n;t• 

[0 0 7 1] 

\zm^^^Z,L(DX^^L-7X/'^y^>mcoy)ltl 'J^ 

< mm^zmm-f^ z.tf)^x^^^mKx$>^o 
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